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SUMMARY

WIG OF

Chordwisepressuredistrflnztionsme presentedfromexperimental
dataobtainedat sixspanwisestationsof a 12-foot-syanwingincorporateing
NACA66-seriessections.ThedatashownwereobtainedatMachnumbers
ranging fromO.20to0.60andat anglesofattackfrom-4°tothes~~inR
angle ofattack.

.

< J3TRODUCTION“.”
d

Inviewof therapidlyincreasingspeedandmsneuverabilit.yreciuire-
mentsofhi-peed airplanes,anaccura;elmowledgeofthedet~ile~
aerodynamicloadsoverthewingsbecomesan essential.considerationfor
an efficientlydesignedairplanefrcmbothstructuralandaerodynamic
aspects.Iiiorderto supplementtherelativelylimitedpressuredata
availableonthesubJect,a comprehensiveinvestigationof thepressures
actingoverthesurfacesofconventionalfighter-typewingswasunder-
takenaspartof a morecompleteandextensivetestprogram. .

,-

Thetestwinginvestigatedforthepresent‘paperwasselectedas
representativeof existingfighter-typeairplanes.Theanalysisof
resultsoftheinvestigationonthepresentwingisreportedinreference1.
Thepuqoseof thepresentpaperisto supplementtheinformationof
reference1 by presentingthebasicpressuredataobtainedover

-.

sixchordwisestationsalongthewingsemispanforvariousliftcoeffi– . ———....
cientsandMachnumbers.

h
. AYPARATUS

These testswereconductedintheLaugl.eyl&foot~igh+peedtunnel. on a testwinghavingthefollcswinggeometric~operties:
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Span,feet. . . . . . . . . . . . . . .. -i.
Wingarea,’squarefeet-.. . . . . . . . ... .
Aspectratio. . . . . . . . . . . . . . . . .
Taperratio . . . . . . . . . . . . . . . . .
Wingsections. . . . . . . . . . . . . . . .
Thicknessratio

Rootsection,percent. . . . . . . . . . .
Tipsection,percent. . . . . . . . . . .

Designliftcoefficient
Rootsection. . . . . . . . . . . . . . .
Tipsection.. . . . . . . . . . . . . . .

Sweepback(alongquarte=hordline),degrees
Dihedral(alongqmte~hord line),degrees.
Geometrictwist(washout),degrees. . . . . .

. . ...* ● ✎ ✎ ✎ 12
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S*.*.. . . . . 2:1
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. . . . . . . . . . 0.1

. . . . . . . . . .

. . ...* ● ✎☛✎ S!i;,
● ..*.- .*.. o
.*.*** ● *** 1.55

Thetestwing,shownmountedinthetunnelinfigure1 and
schematicallyinfigure2,wasmachinedfromsolidsteelto thesection
ordinatesgivenintableI. Theleftsemis~anofthewinghassixchordwise
rowsof.orificeslocatedat10,30,50,70,85,and95percento~the
wingsemispan.Eachchordwiserowcontainsa leading-edgeorifice,
19upper-surfaceorifices,and15lower-surfaceorifices.Thepressure
leadswere%roughtout of the wing from the reer partof the center9ection
by means ofa ctccularpipefairingattachedrigidlyto thewing. The
leadswerethenbroughtthrougha counterbalancedfloating-tailstrutto
a groupofmultiple-tubemanometerswhichwerephotographed.duringeach
test.

TESTSm CORRECTIONS

Thepressuretestswereconductedovera Machnuriberrangefrom0.15
“to0.68(depend9 onthemodelconfiguration)fora rangeofangle
ofattackfrom~ tothestallingamgleofattack.Thedatapresented
hereincovera Machnumberrangefrom0.20to 0.60. In general, the data
foranglesof,attackbelow6°wereobtainedbymaintaininga constant
indicatedangleof attackandvaryingtheMachnumber;whereasforangles
of attackabov66°, thetunnelMachnumberwasheldconstantandtheangle
ofattackvariedtu definecleerlythestallingcharacteristicsof thewing.

Figure3presentsthevariatioqofaveragetest-Reynoldsnumber
withMachnumberfortherangeofthesetests.Asminted outin
reference1, theupperlimitofthiscurvecorrespon@roughly tofulL-
scaleperformanceof current-fighter-type-airplanesat an alt~tudeof .
approximately40,000feet,

.
Thepressuredatapresentedinthispaper,likethoseof-reference1,

arebased..ontheImnnel+mptycalibrationwhichwasfoundtoyieldresults
incloseagreementwiththeforcemeasurements;no othercorrectionshave
b(+enappliedtothepre8suredata.All.angle-of+ttackcorrectionswere
dwberminedduringforcetestsonthewing. Thea@le of attackwas.

●

.
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correctedforair+treammisalinementandje=oundeq effects.The
--
● maximummagnitudeofthetotalcorrectionwas1.39°.Thecorrections

sredescribedindetailin reference 1.

~ION (X7RESUUI!S

I&essureserepresentedintezmsofpressurecoefficientP which
isdefinedby thefollowingeqwtion:

P - P.
P=

b

where

P

P.
.

%

localstaticpressure,~oundspersqwe foot

free+treamstaticpressure,poundspersquarefoot

free-&reamdynamicpressure,poundspersquerefoot

d Thepressuredistributionsforeachspanwisestationat specific
.-w Machnunibersandanglesof attackarepresentedinfigures4 to U. For -

convenienceinlocatingthedataan indexofthesefiguresisgiven
intable11.

LangleyAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics

LangleyField,Vs.,April~0,194.8 -.
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TABLEI

mm QWINATESa? 6&3ERrEsm

[3tationsandordinatesaregiveninpercentofairfoilchord]

Rootsecticxn Tipsectlmn

Uppersurface Lowersurface Uppersurfaoe Lowersurface

StationOrdinatestation(hdinate StationOrMmate Stationordinate

o 0 0 0 0 0 0
.43 1.21 :g -1.15 ;:: ;.24 .63
.68 1.46

-1*U
-1.37 1.50 .89 -1.32

1.17 I.& 1.33 -I.60 1.09 1.89 1.41 –I.61
2.41 2.50 2.59 +2.25 2*32 2.61 2.68 +2.13
k.go 3.50 5.10 -3.08 4.79 3.70 5.23. +2.87
7.39 4.28 7.61 -3.73 7.28 4.56 7.72 -3.44
9.89 4.97 3,0.114.28 9978 5.3 10.22 -3*93
14.89 6.05 15*IL +.15 14.79 6.50 15.21 4.70
19.90 6.89 20.10 +3.83 19.81 7.43 20.19 3.29
24.92 7*55 25.08 -6.34 2M3 8.16 25.17 +.’74
29.93 8.05 30.07 4.74 29.86 8.IZ 30.14 -6.08
34.95 8.41 35.05 -7.02 34.90 9*J-1 35.10 4.32
39997 8.63 40.03 -7.18 39994 9.36 40.06 -6.46
44.99 8.73 45:01 -7.26 44.98 ;.:; 45.03 A.52
50.01 8.69 49.99 -7.22 50,03 49.98
55.04 :.5(J 54.96 -7.06 55.08 9:23 54.93 2:$
60.07 59*93 -6.74 60.14 8.80 59.86 4.05
65.10 ::;: 64.90 -6.20 65.19 8.08 64.81 -5.58
70.10 69.90 &’$ 70.20 7.07 69.8Q ~.g
75.09 5:43 74.91 75.18 5.89 74.82
80.08 4.23 79*93 -3:49 80.15 ;.:: 79.85 -3:11
85.05 2.99 84.95 4.44 85.u 84.89 +2.17
90.03 1.76 89.97 -1.41 90.06 1:94 89.94 -1.2k
95.01 .68 94.99 -.52 95.02 .76 94.98 -.43
LOO o 100 0 MO o 100 0

Lead*dge radius= 1.4750 Leading+-dgeradiw . 1.4750
Slopeofradiusthroughleading Slopeofradiusthrou@leading
edge= o.CYj8 edge= 0.1.17

v

.

.
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TARLEII.-RWEXOFFIGURES4TO U .

M
I (d~g)

f 4.13
-1.g5
.26

\2.42
4.38
6.72

0.20( 9*92
14.17
15.22
16.27
17.10
17.52
17.52
18.35L

{

15.84
16.68

0.25 17.83
18.35
18.35

1

10.30 6.72
9.92
14.17
15.22
15.74
16.27
17.30

[

6.74
9.98
I-2.1O

0.35 13.75
14.38
14.59
15.22

Figure

6(a)
6(b)
6(c)

[
6 d)
6 e)
6(f)
6(g)

M

0.40

0.50

0.55

0.60

(d~g)

[

4.13
-1.95
.26
2.42
4*F
6.7Ji
9.98
12.10
14.59
15.22
16.17
17.15

[

6.75
9.98
13.54
14.17
15.19
16.18

[

6.81
10.02
12.29
13.31
13.96
15.45

/

4.13
-1.95

.26
2.46
:.2

1

10:05
u.18
12.82
13.31
13.60

Figure

8(a)
8(I))
8(c)
8(d)
8(e)
8(f’)
8(g)
8(h)
8(i)
8(j)
8(k)
8(t)

~a)
ib)
;C)
;d)
;e)
,f)

10
10
10
10
10
10

~a)
;ll)
;C)
\d)
;e)
,f)

n(a)
n(b)
n(c)
U(d)
ll{e)
n(f)
U(g)
n(h)
U(i)
n(j)
n(k)
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Figure1.- Downstreamviewoftestwingmountedforpressuretesks.
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Figure 2.- Principalwingdimensionsandlocationsofpressureorifices.(Alldimensions u
areininches.)
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Figure3.- Variationof averagetestReynoldsnumberwith
Machnumber.
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